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§1. Thomson Scattering Systems for LHD 
Narihara, K., Yamada, I., Yamauchi, K., 
Hayashi, H., Minami, T. 
We are constructing and designing four types of 
Thomson scattering systems (TS): (1) The main 
TS [Fig.1, 0-4 port]; (2) TV-Thomson (Yamada, 
L-10 port); (3) 2-D Thomson (Minami, 4-0 port), 
and ( 4) divertor Thomson [N arihara-H ayashi, 4-
0 port and 4-I port]. This section describes the 
activities done this fiscal year on the main 
system. 
(a)With the fmal LHD port design, we refined 
the TS system and obtain the fmal system 
parameters. The region of observation is 2.5m 
< R(major radius on the mid plain) < 5 m. The 
number of observation points N=122. This 
number, lower than the original design (200), 
was limited by the available position to set a 
viewing window. This number will be raised 
with an another scattering configuration (the laser 
beam not along a major radius), which, however, 
can cause a complication in dealing with the 
obtained data. The spatial resolution is 
dependent on the scattering position and lies 
between 1.5 em and 3.5 em. 
The solid angle is also dependent on the 
observation position and lies between 8.5 msr 
and 20 msr. The spatial resolution is given by 
the rep rate of the laser/ the number of laser used. 
Seven lasers are now available, giving 20 msn-
3 ms time resolution. This figure is limited by 
how compactly the laser beams can be packed. 
Although the overall throughput of the optical 
system and the quantum efficiency of detectors 
were designed to have the highest values, the 
small solid angle (8.5- 20 msr) and the low laser 
energy per pulse, 0.5 J necessitates the 
minimum plasma density of 10 13 cm3 to 
obtain data with error < 5%. 
(b) Computer programs were developed to 
control the data transfer from 1024 ch- charge-
ADCs on FASTBUS, via a triple-port memory 
and a refectory memory on VME, to a PC 
operating on WINDOWS-NT. The AOCed data 
are stored in the triple-port memory during 
plasma shot and then after the shot the data are 
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transferred via the refectory memory to the PC in 
which data processing is pursued. The system 
has been verified to work on a simple mode, but 
for a more sophisticated operation further effort is 
needed. We have also examined the possibility 
of performing real time data processing using 
plural number of PCs, which will enable to 
display the electron temperature and density 
profile during plas rna shot and utilize them to 
feedback control the plasma behavior. 
(c) Positional stability of a laser beam guided by 
a set of mirrors over 50 m were examined. The 
transverse position was observed to oscillate at 
frequencies below 5 Hz with amplitude of 0.5 
mm. A system to feedback control the beam 
position was constructed based on VME 
standard. 
(d) A spherical mirror ( 1500x1880 mm2 in 
size, 4500 mm in -radius of curvature) composed 
of -150 segmented small mirrors was constructed 
for collecting the scattered light. In assembling, 
the position and the orientation of each segmented 
mirror were adjusted by monitoring the image of 
a point source formed on a CCD element. 
Aberration due to the deformation of the frame on 
which the mirror are patched is observed; 
however, it is expected to be almost removed by 
reinforcing the frame structure. 
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Fig 1 . Schematic drawing of the main LHD 
Thomson scattering system. 
